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制，其对停滞期的藻细胞密度和 Chl a 浓度的抑制率分别为 98.6 %和 98.5 %，对





骨条藻而言，石油醚和甲醇提取物的抑制作用最强，其 IC50 分别为 9.25 mg·L-1
和 9.26 mg·L -1。对于东海原甲藻抑制作用最强的是正丁醇提取物，其 IC50 为 1.77 
mg·L-1，其次为甲醇提取物，其 IC50 为 3.72 mg·L-1。而对微小原甲藻抑制作用最







照组藻细胞体积的比值分别为 0.5 和 0.8。另外，在提取物的作用下，三种藻的




















6.55×10-7 mol·L-1、7.75×10-7 mol·L-1 和 5.62×10-7 mol·L-1，棕榈酸对三种微藻的 IC50
分别为 5.87×10-7 mol·L-1、6.47×10-7 mol·L-1 和 6.06×10-7 mol·L-1。油酸酰胺和棕榈
酸还可影响藻细胞大小与形态。中肋骨条藻细胞体积基本随它们的浓度升高而增
大，3.80×10-4 mol·L-1 油酸酰胺和棕榈酸作用下的藻细胞体积与对照组藻细胞体
积比值分别达到了 2.4 和 2。高浓度下的中肋骨条藻细胞细胞明显加长，甚至显
示细胞内含物缺失。两种甲藻的细胞体积变化则不明显。另外，它们也能降低藻































These years, harmful algal blooms (HABs), in response to the coastal 
eutrophication, occurred much frequently all over the world. It has a great impact on 
marine ecosystem，human health and economy development. HABs have caused wide 
attention，especially in its management and control. It is important to develop a new, 
economical and effective way to control HABs. 
In this thesis, the allelopathic effect of Sesuvium portulacastrum on growth of 
Skeletonema costatum, Prorocentrum donghaiense and Prorocentrum minimum were 
studied. Then isolated and characterized allelochemicals in petroleum ether (PE) extract 
of S. portulacastrum. Among them, the allelopathic effect of the oleamide and 
palmitic acid on the growth of marine algae were discussed. these provided a 
theoretical basis for controling HABs. 
(1) In co-culture experiments, time-course growth curve of S. costatum showed 
that algal growth in both the lag and exponential phase was inhibited by S. 
portulacastrum，IR of cell densities and Chl a in lag phase were 98.6 % and 98.5 %, in 
exponential phase were 22.2% and 15.4%. The inhibitory activity of S. 
portulacastrum was biomass-dependent, suggesting that S. portulacastrum can 
prevent or reduce the magnitude of algal blooms. 
(2) In extracts experiments, growth of S. costatum, P. donghaiense and P. 
minimum were obviously inhibited by petroleum ether, chloroform, butanol, methanol 
and water extracts, this effect was dose-dependent and species-specific on the growth 
of three microalgae. On S. costatum, inhibitional effects of petroleum ether and 
methanol extracts were strongest, the IC50 of these two extracts against S. costatum 
were 9.25 mg·L-1 and 9.26 mg·L-1. On P. donghaiense, inhibitional effects of butanol 
and methanol extracts were strongest, the IC50 of them against P. donghaiense were 
1.77 mg·L-1 and 3.72 mg·L-1. On P. minimum, inhibitional effects of methanol and 
butanol extracts were strongest, the IC50 of them against P. minimum were 3.56 
mg·L-1and 4.33 mg·L-1. It also showed that cell volume of S. costatum increased with 















effect on it, and ratio of cell volume of experimental group with 30 mg·L-1 extracts to 
cell volume of control group could reach 2.1. Some S. costatum cells were lengthened 
by extracts under high concentrations, and some were lack of cell inclusions. Cell 
volume of two dinoflagellates mainly decreased with the increasing concentrations of  
extracts, methanol extract had a strongest effect on them, ratio of cell volume of 
experimental group with 30 mg·L-1 extracts to cell volume of control group were 0.5 
and 0.8. Extracts could also reduced the total Chl a and Chl a content per unit 
biovolume of three microalgae. 
(3) GC-MS analysis was used to identify the lipophilic compounds in the 
petroleum ether extract of S. portulacastrum, among which, fatty acids were the major 
components. Here it showed that oleamide and palmitic acid had an obvious 
dose-dependent and species-specific allelopathic effect on the growth of three 
microalgae, and the proportions of them in extract were 21.17% and 10.74%. Growth 
of S. costatum, P. donghaiense and P. minimum were obviously inhibited by both 
oleamide and palmitic acid, the IC50 of oleamide against three microalgae were 
6.55×10-7 mol·L-1, 7.75×10-7 mol·L-1 and 5.62×10-7 mol·L-1, and the IC50 of palmitic 
acid against three microalgae were 5.87×10-7 mol·L-1, 6.47×10-7 mol·L-1 and 
6.06×10-7 mol·L-1. They could also affect cell volume and cell shape of microalgae, 
cell volume of S. costatum increased with the increasing concentrations of oleamide 
and palmitic acid, ratio of cell volume of experimental group with 3.8×10-4 mol·L-1 
oleamide or palmitic acid to cell volume of control group were 2.4 and 2. Some S. 
costatum cells were lengthened by oleamide and palmitic acid under high 
concentrations, and some were lack of cell inclusions. The change of cell volume of P. 
donghaiense and P. minimum were not obviously. They could also reduced the total 
Chl a and Chl a content per unit biovolume of three microalgae, and effected 
photosynthesis of three microalgae. 
Our results indicated that S. portulacastrum have allelopathic activities on the 
microalgal growths. It might provide an efficient and ecological alternative for HABs 

































第一章 前 言 
 
1.1 赤潮简介 














































表 1-1 2001-2010 年我国海域赤潮发生情况* 





2001 77 15000 夜光藻、浮动弯角藻、聚生角毛藻和丹麦细柱藻等 
2002 79 10150 中肋骨条藻、具齿原甲藻、夜光藻、无纹环沟藻和红
色中缢虫等 
2003 119 14550 中肋骨条藻、具齿原甲藻、夜光藻、裸甲藻、海洋卡
盾藻和锥状斯氏藻等 
2004 96 26630 中肋骨条藻、东海原甲藻、具齿原甲藻、夜光藻、棕
囊藻和米氏凯伦藻等 
2005 82 27070 中肋骨条藻、具齿原甲藻、米氏凯伦藻、棕囊藻和夜
光藻等 
2006 93 19840 具齿原甲藻、中肋骨条藻、米氏凯伦藻、旋链角毛藻、
棕囊藻和红色中缢虫等 
2007 82 11610 中肋骨条藻、角毛藻、裸甲藻、卡盾藻、柔弱菱形藻
和海链藻等 
2008 68 13738 中肋骨条藻、东海原甲藻、具齿原甲藻、夜光藻、米
氏凯伦藻和卡盾藻等 
2009 68 14102 中肋骨条藻、具齿原甲藻、夜光藻、赤潮异弯藻和米
氏凯伦藻等 
2010 69 10892 中肋骨条藻、东海原甲藻、夜光藻和米氏凯伦藻等 
* 数据来源：国家海洋局 2001-2010 年《中国海洋环境质量公报》 
* Source: State Oceanic Administration People’s Republic of China, “Marine Environment Quality 
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